project is presented and the important results, which are presented in a series of companion papers, are summarized. Magnetic reconnection is studied in a simple Harris sheet configuration with a specified set of initial conditions, including a finite amplitude, magnetic island perturbation to trigger the dynamics. The evolution of the system is explored with a broad variety of codes, ranging from fully electromagnetic particle in cell (PIC) codes to conventional resistive magnetohydrodynamic (MHD) codes, and the results are compared. The goal is to identify the essential physics which is required to model collisionless magnetic reconnection. All models that include the Hall effect in the generalized Ohm's law produce essentially indistinguishable rates of reconnection, corresponding to nearly Alfv6nic inflow velocities. Thus the rate of reconnection is insensitive to the specific mechanism which breaks the frozen-in condition, whether resistivity, electron inertia, or electron thermal motion. The reconnection rate in the conventional resistive MHD model, in contrast, is dramatically smaller unless a large localized or current dependent resistivity is used. The Hall term brings the dynamics of whistler waves into the system. The quadratic dispersion property of whistlers (higher phase speed at smaller spatial scales) is the key to understanding these results. The implications of these results for trying to model the global dynamics of the magnetosphere are discussed.
0148-0227/01/1999JA900449509.00 constraint is broken, controls the rate of reconnection (reconnection electric field at the X line) in a resistive magnetohydrodynamic (MHD) description [Biskamp, 1986] . At small values of resistivity the dissipation region forms an elongated Sweet-Parker layer and the rate of reconnection is very low, with an inflow velocity vi into the X line which scales like vi -• vA < < vA ,
where 5 and A are the width (controlled by resistivity) and length (macroscopic) of the dissipation region, respectively, and vn is the Alfv6n velocity [Parker, 1957; Sweet, 1958] . This relation follows from continuity and the Alfv6n limit on the ion outflow velocity. In the magnetosphere the classical collision rate is very small and the inertia of electrons allows the frozenin flux constraint to be broken [Laval et al., 1966; Vasyliunas, 1975] . This occurs as the electrons become demagnetized either as a result of their thermal [Laval et al., 1966] or inertial [Dungey, 1988] Larmor radius. The initial magnetic island is specified through the perturbation in the magnetic flux,
½(x, = ½0 cos(2-x/L) (S) where the magnetic field perturbation is given by B = • x V•p. In normalized units •P0 -0.1, which produces an initial island width which is comparable to the ini-
tial width of the current layer. The rationale for such a large initial perturbation is to put the system in the nonlinear regi•ne of magnetic reconnection from the beginning of the simulation. The linear growth rate of the tearing mode depends strongly on the particular model, whether it is a full particle model which includes the effect of electron thermal streaming or a hybrid model with resistivity. In the nonlinear regime it is expected that these differences will be reduced if the hypothessis is correct that the reconnection rate is insensitive to the electron dissipation mechanism. The inclusion of the linear phase of the tearing mode would only serve to obscure the expected underlying commonality between the various approaches.
Simulation Results and Discussion
The general conclusions of the GEM Reconnection Challenge are summarized here. Details can be found Further data was also generated to try to pin down the physics underlying the insenstivity of the reconnection rate to the electron dissipation. If the whistler CHALLENGE 
